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Description 

Background of the Invention 

5 The present invention relates to a nnethod for enhancing the salty-taste and/or delicious-taste of food products 

more particularly a nnethod for enhancing the salty-taste and/or delicious-taste of food products and nnaterials thereof 
characterized in that it uses trehalose a food product and a material thereof with enhanced salty-taste and/or delicious- 
taste by trehalose especially salt-reduced products and materials thereof a process for producing them and a tre- 
halose-containing agent for enhancing the level of salty-taste and/or delicious-taste of food products and materials 

w thereof 

Sodium chloride which inseparably relates to our eating habits as a basic seasoning for imparting salty-taste to 
food products Recently it is said that excessive intane of sodium chloride should be an important factor of causing 
circulatory diseases such as high-blood pressure renal diseases and heart diseases Two to five g/day/adult is a 
physiologically required amount of sodium chloride however the Japanese take no less than 1 3 g in average The 

'5 Ministry of Health and Welfare of Japan recommends that the Japanese should be restricted to take 10 g or lower 
particularly persons with high-blood pressure preferably be recommended to take 7 g or lower 

In some processed foods, the content of sodium chloride is lowered and the replacement with other salty sub- 
stances has been tried It is noted that conventional food products with less sodium chloride generally deteriorate and 
lose their inherent taste and deliciousness n is also known that food products containing substituents for sodium 

20 chloride have unsatisfactory taste along with salty-taste For example excessive amount of potassium chloride may 
impart a bitter-taste to food products and deteriorate their delicious-taste Japanese Patent Laid-Open Nos 53 456/90 
and 1 84 326/93 disclose methods for enhancing the level of salty-taste of sodium chloride to provide salt-reduced food 
products Japanese Patent Latd-Open No 53 456/90 proposes a method comprising a step of adding to food products 
a decomposed solution prepared by mixing water for hydrolysis with a mixture of citric acid-producing black koji and 

25 yellow koji The latter method has a demerit that it cannot avoid the unsatisfactory taste and flavor inherent to the 
decomposed solution resulting in deteriorating the taste and flavor of the final products 

Japanese Patent Laid-Open No 164 326/93 proposes a method for add^ng to food products saturated aliphatic 
monocarboxylic acids with 3-8 carbons This method has as a demerit that the unfavorable taste and flavor inherent 
to the acids are inevitable resulting in deterioration of the taste and flavor of food products 

30 There has been required food products with an improved delicious-taste prepared by enhancing the salty- and 

delicious-taste of food products and materials thereof containing sodium chloride or to be inccrporated with sodium 
chloride without imparting any unsatisfactory taste and flavor more particularly salt-reduced food products and ma- 
terials thereof 

To solve the above object the present inventors energetically studied the use of saccharides As a result they 
35 unexpectedly found that unlike other saccharides trehalose effectively enhances the level of salty- and delicious-taste 
of sodium chloride without imparling any unsatisfactory taste ana flavor to food products and materials thereof and it 
can be used to produce food products with satisfactorily taste and dettciousness more particularly salt-reduced food 
products and materials thereof "^hus they accomplished this invention 

The present invention is mainly constructed by 

40 

; 1 ) A method for enhancing the salty-taste and/or delicious-taste of food products and materials thereof charac- 
terized in that It uses trehalose 

(2) Food products and materials thereof whose salty-taste and/or delicious-taste are enhanced by trehalose more 
particularly salt-reduced food products and materials thereof and a process thereof: and 
45 [3) A trehalose-containing agent tor enhancing the level of satty-taste and/or delicious-taste 

According to the present invention trehalose is used in a food product or a component or ingredient thereof for 
the purpose of enhancing the saltiness tastiness and/or flavour of the resultant food product 

The present invention concerns methods for producing a food product or component thereof and for enhancing 
so the salty taste and/or flavour of a food product or component thereof which involve the use or addition of trehalose 
The present invention also concerns the products of these methods 

The presence of sodium chloride and/or delicious tastenmparting substances are essential for the present method 
for enhancing the level of salty-taste and/or delicious-taste These sodium chloride and delicious taste-imparting sub- 
stances can be inherently present in food products and materials thereof or they can be incorporated in'.o them after 
ss their processings to impart salty- and dehcious-taste Any sodium chloride m any form or shape can be used in the 
present invention as long as it is the compound Therefore high-purity sodium chloride including table salts can be 
arbitrarily used and if necessary others contained in seasonings for enhancing salty-taste those in salty food products 
and those in bittern sea waters and rock salts can be arbitrarily used if only they do not cause undesirable effects 
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Any delicious taste-imparting substance can be used .n the present invention as long as it imparts delicious-taste to 
food products For e<amp!e commercially available monosodium glutamale or monosodium L-glutamate monohydraie 
sodium inosinate 5'-sodium quanylate etc can be satisfactorily used The sodium chloride and delicious taste-im- 
partinq substances can be incorporated into food products and materials thereof before or after using trehalose of 
course it can be used with trehalose at the same time Methods for incorporating sodium chloride into food products 
and materials thereof include adding mixing dissolving and other conventional techniques The incorporation can be 
effected by only sprinkling sodium chloride over food products and materials thereof to adhere thereupon 

The concentration of sodium chloride in food products widely varies depending on the types of food products i 
e as soups have their own saliytaste and soy sauces have However specific food products have roughly a prescribed 
sodium chloride concentration 

Since the present invention enhances the level of salty -taste of sodium chloride and delicious taste-imparting 
substances by using trehalose it can lower the concentration of sodium chloride and delicious taste-imparting sub- 
stances used in food products and materials thereof depending on the required level of enhancement 

The trehalose used in the present invention is a nonreducmg disacchande composed of two (,-D-glucose units 
which are linked v,a the 1 1 -linkage which enhances the salty-taste of sodium chloride and the delicious-taste of de- 
licious taste-imparting substances Preferably the trehalose used in the present agent for enhancing the level of salty- 
taste and/or delicious-taste can be advantageously used and not specifically restricted to with respect ^'he prepa- 
ration ongin and type For example anhydrous trehalose disclosed in Japanese Patent Laid-Open No 170 221/94 
■TREHAOSE" a crystalline trehalose hydrate prepared from starches by using an enzyme saccharification method as 
disclosed in Japanese Patent Laid-Open No 2i 3 293/95 and commercialized by Hayashibara Sho|i Inc Ukayama 
Japan and "TREHASTAR" a trehalose-containing saccharide syrup commercialized by the company can be advan- 
tageously used in the present agent for enhancing the level of salty-taste and/or delicious-taste 

The present method for enhancing the salty-taste of food products and materials thereof includes those which can 
enhance the level of salty and delicous-taste usually the food products and materials thereof contain trehalose ,n 
an amount of at least about i 5 w,w % (the wording "w/w °<," will hereinafter be abbreviated as if not specified 
otherwise) preferably, about 1 5-12% more preferably about 3-9% to the food products and materials thereof on a 
dry solid basis (d s b ) to satisfactorily enhance the level of salty- and delicious-taste When the trehalose content ,s 
below 1 5% trehalose could not sufficiently enhance the level of salty- and delic lous-taste and the enhancement level 
lowers when the trehalose content exceeds 12% In the present invention sodium chlonde should be present in an 
amount of at least about i 5' o to food products and materials thereof d s b When the content of sodium chloride is 
below 1 5% trehalose could not effectively enhance the level of salty- and delicious-taste of the products and the 
enhancement level lowers when the sodium chloride content exceeds 12°. In view of delicious-taste enhancemerit 
at least about 1 5°o sodium chloride should be used to attain a satisfactory enhancement and a lower amount could 
not attain such an enhancement In general the amount of delicious taste-imparting substances is not specifically 
restricted to as long as it can attain the enhancement For example the substances can be added to food products in 
an equal amount to sodium chloride preferably about 0 1 -50% 

When preparing salt-reduced food products and materials thereof trehalose can be used together with a relatively- 
small amount of sodium chloride and.or used ,n combination with subsiituerts for sodium chloride such as conventional 
potassium chloride and sodium citrate other agents for enhancing salty-taste such as hydrolysate solutions of koji and 
monocarboxylic acids and delicious taste-imparting substances such as monosodium glutamate sodium inosinate 
and 5'-sodium guanylate U desired salt-reduced food products and materials thereof with an improved tasle prefer- 
ence and nutrient value can be arbitrarily prepared by using trehalose and one or more appropriate additives such as 
flavoring agents cclorinq agents acids sweeteners delicious-taste imparling agents spices vitamins and minerals 
The -.rnsont invention c^n be extensively used to enhance the level of salty-taste and/cr delicious-taste or used 
in food products and materials thereof whose salty-taste and,or delicious taste can be enhanced by trehalose more 
particularly used in salt-reduced food products and materials thereof 

The present invention can be arbitranly applicable to and used in salt-reduced seasonings for foods such as a 
table salt seasoned salt soy sauce powdered soy sauce nvso" lunmatsu-miso" ia powdewd miso; 'moronv ia 
refined sake) ^h,sh,o" (a re'ined soy sauce) -tunkake- (a seasoned '-sh meal) ■■chazuKe-no-moto'' (a seasoning for 
boiled rice with tea) marqanne mayonnaise dressing vinegar ■■sant>a/-/u'' (a sauce of sugar soy sauce and vinegar, 
'■(unmatsu-sushi-su- (a powdered vinegar for sush.) ■chuka-no-moto" (an instant mix fo. Chinese dish) ■tertsuyu la 
sauce for Japanese deep-fat fried food) "men/su) la sauce for Japanese vermicelli) sauce catsup yakin,ku-no^ 
;a,e" (a sauce for .apanese grilled meat) curry roux instant stew mix mstant soup mi^ -Uashi-nc-nicto (an instant 
stock mix) mixed seasoning and -shin-minn' { a synthetc minn) 

The p.esent invention can be arbitranly applicable to and used in tood products which conta n sodium chloride 
as a seasoning o. a secondary material for example wagashr (Japanese cakes, such as 'senbe," (a nee cracker) 
-ara,e-mochr (a nce-cake cube) -okosUr (a millet-ar.d-nce cake) moc/i, (a rice paste, "maniu" !a bun with a bean- 
i.,Ti, a .w^.-l r:c- iellyi "an" bean lam, yckan la sweet lellv o! boansi nv.-u-yokan <r> soft ad.'uki-boan 
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jelly) "/</nc7yo/^Lf" (a kind of yokan) jelly pao de Castella an<:i "amec/ama" (a Japanese toffee) :onfectioneries such as 
bun biscuit cracker potato chip cookie pie pudding butter creann custard cream creann puff waffle spongecake 
doughnut chocolate chewing gum caramel and candy noodies such as wheat vermicelli and Chinese noodle boiled 
nee products such as "sushi" an6 boiled nee mixed with fish and vegetables processed cereals such as artificially 

s produced meat pastes such as flour paste peanut paste fruit paste and sp-ead pic kles and pickled products such 
as pickled ume (Japanese apricot) "fukujin-.^uke" (a red colored radish pickle) " beiiara-zuke'' a kind of whole fresh 
radish pickles) "senmai-zuke" [a kind of shced fresh radish pickles) "rakkyozuke" (pickled shallots) and "miso-zuke" 
(a vegetable piCKled with miso) premixes for pickles and pickled products such as ' takuan-no-moto" (a premix fDr 
radish) and "hakusai-zuke-no-mo(o" la premix for Chinese cabbage) meat products such as ham and sausage prod- 

^0 ucts of fish meat such as fish ham fish sausage "kamaboko" (a steamed fish paste) 'chikuwa ' (a kind c^f fish paste) 
and "tenpura" (a Japanese deep-fat fried tish paste) "chinmi" i relish) such as "um-no-shiokara" (salted guts of sea 
urchin) "ika-nO'Shiokara" {sa\\e6 guts of scuid) "ami-no-shtokara" {a salted mysid) su-konbu" {a processed tangle) 
'■saki-surume " (dried squid strips) and "fugu-no-minn-boshi" (a dried mirm-seasoned swenfish) salted products such 
as salted vegetable salted flower and salted fish eggs of herring roe walleye pollack and salmon roe salted fishes 

^5 and meats such as salted sardine salted saury salted mackerel raw ham and bacon opened and dried fishes such 
as salted sardine salted horse mackerel, salted mackerel squid and beef lerky "tsukudani" (foods boiled down in soy 
sauce) such as those of laver edible wild plants dried squid fish and shellfish daily dishes such as 'nimame" ;a 
cooked bean) potato salad and "konbu-maki" (a tangle roll) fish seasoned w th vinegar and grilled salted-ftsh boiled 
down products such as boiled fish "chikuzen-ni" fa kind of cooked vegetables with soy sauce and other seasonings) 

20 "/i/ra" (a kind of cooked foods) and boiled dishes m pan cortatning vegetables fish and meat milk products such as 
butter and processed cheese canned and bottled products such as those of meat fish meat fruit and vegetable soft 
Grinds such tomato juice sports drink carbonated beverage sour milk beverage and beverage containing lactic ac id 
bacteria and instant foods such as instant pudding mix instant hot cake mix "sokusekhmen' (an instant noodle) 
"sokuseki-shiruko" (an instant mix of adzuki-bean soup with rice cake) ana mstant soup mix The present invention 

25 can be arbitrarily used m the processes of miatenals of the above food produc:s particularly salt-reduced food products 
and materials thereof Examples of such materials are intermediate materials used in the processings of food products 
such as raw "an" (a paste of beans) gelatinized starch paste wheat flower dough ^quid egg milk serum cream of 
mifk Wangle extract bonito extract sea urchin extract r^neat ext-'act fish mea* paste "shiitake " (a mushroom) extract 
vegetable extract and fruit ;uice 

30 The present salt-reduced food products and nnaterials thereof can be arbitrarily used as therapeutic ana preventive 

foods for patients wi:h circulatory d'seases whose daily intake of sodium chloride is restricted persons after diseases 
or in delicate health infants and aged persons 

The present salt-reduced food products can be also administered as a health teed to breeding animals such as 
domestic animais and poultry 

35 The present trehalose-containing agent *or enhancing the evel of salty-taste and/or deliciC'US-taste can be substi- 

tuted for conventional seasonings containing sodium chloride such as table salts soy sauces m/so and sauces and 
used in unsatisfactory taste foods with less salt and duN-taste for example pickles curry rice and "tenpura" (a Japanese 
deep-fat fried food) to impart them a satisfactory taste 

The present agent for enhancing the level of salty-and/or deiioous-taste consists of trehalose or comprises sac- 

^0 chandes which contain trehalose oreferabiy in an amount ot at least abo^t 20''o more preferably at least about 30' ■q 
d 5 b If necessary trehalose can be used together with an adequate amount of one or more substances such as a 
retativeiy-smail amount of sodium chloride and conventional substituents therefor such as potassium chloride and 
sod'umi citrate salty-taste enhancers such as decomposition solution of koji and monocarboxylic acid mineral-enrich- 
ing agents such as calcium chloride magnesium sulfate ferric citrate milk serum minerals anc bittern delicious taste- 

-^5 imparting agents such as monosodium glutamate sodium -nosinate 5'-sod'urTi guanylate and seasonings such as 
peppers including Japanese pepper 

Any method for incorporating trehalose into food products and materials thereof can be used in the present inven- 
tion as long as it can incorporate trehalose into and/or add trehalose to the above prcducts before completion of their 
processings E:<amples of such are conventional combining methods such as mixing knead ng dissolving soakr^g 

50 spraying and injecting It can be also used methods for sprinkling trehalose to the final products after their processings 
The present salt-reduced food products and materials thereof with inc^eased salty-taste and/or delicious-taste 
which result in reduc rg the content of sodium chloride prcmote the treatment of circulatory diseases such as high- 
blood pressure renal diseases and heart diseases prevent geriatric diseases and effectively maintain and promote 
the health and beauty 

55 The followings explain the present invention in detail 
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Experimeni 1 

Influence of the coexistence of saccharide on the level ot salty-lasle of sodium chloride 

It was studied that how influences the coexisting saccharides on the level ot salty-taste of sodium chloride The 
sodium chloride used in this experiment was m reagent grade and the saccharides used were glucose Iructose 
maltose sucrose trehalose erythritol sorbitol maititol and lactitolin reagent grade and dextnn (DE m food grade 
The experiment method was as follows Prepare test aqueous solutions by dissolving m water sodium chloride and 
one of saccharides to give a respective concentration of 5°o dsb While as a control a 5% saccharide-free aqueous 
sodium chloride solution was prepared Comparing the level of salty-taste with that of the control the test aqueous 
solutions were judge by a panel test on which saccharide lowered gave no influence or enhanced the level of salty- 
taste of sodium chloride The number of panelists was 1 5 consisting of 9 males and 6 females and the panel test was 
conducted at 24°C 

The results were in Table 1 



Table 1 



2S 





Influence on salty 


-taste 


Judgement 


Coexisting saccharide - 


Reduced 


Unchanged 


Enhanced 


Glucose 


3 


12 


0 


X 


Fructose 


3 


12 


0 


X 


Maltose 


1 


14 


0 


X 


Sucrose 


3 


12 


0 


X 


Trehalose 


0 


0 


15 


o 


Erythritol 


0 


15 


0 


X 
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( Continued ) 





Influence on salty- 


-taste 




Coexisting saccharide - 






Enhanced 


Judgement 


Reduced 


Unchanged 




Sorbitol 


2 


13 


0 


X 


Maititol 


0 


15 


0 


X 


Lactitol 


3 


12 


0 


X 


Dextrin ( DE 8 ) 


5 


10 


0 


X 



50 



Note: Numerals in Table 1 are the numbers of panelists among 15 
panelists . 

The symbols '*o" and "x" mean that the enhancement 
of the level of salty-taste of sodium chloride was 
found and not found, respectively. 



As evident from T^bie 1 H was unexpecledly found that most of the saccharides tested did not influence the level 
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Df salty-taste of sodium chloride or even lowered the salty-taste but the coexistence of trehalose strongly influenced 
Of] the level of salty-taste of sodiunn chloride and clearly enhanced the level As was not shown m Table 1 all the 
panelists answered that the test aqueous solution containing trehalose gave no unsatisfactory taste and flavor reveal- 
ing that there is no anxiety of deteriorating the flavor and taste of food products if coexisting trehalose with sodiunn 
5 chloride 

Experinnent 2 

influence of the concentration of sodiunn chloride and trehalose on the enhancennent of salty-taste 

w 

It was studied the relationship between the concentrations of sodiunn chloride and trehalose on the enhancennent 
of salty-taste According to the method in Experinnent 1 test aqueous solutions dissolving sodium chloride and treha- 
ose respectively in a concentration of 0 3 15 3 6 9 or l2°o d s b were prepared As a control a trehalose-free 
aqueous solution containing 0 3-12% sodium chloride was prepared It was evaluated on panel test with respect to the 
■5 salty-taste on what concentration of the test aqueous solution was equal to that of the control The salty-taste levels 
of the test aqueous solutions judged by 1 2 of 1 5 panelists were expressed by a relative sodium chloride concentration 

(°o) 

The results were in Table 2 
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As evident from the results in Table 2 it was fovedied that a connbination use of at least 1 5"o preferably about 
1 5-l2"o of sodiunn chloride dsb and at least 1 5"o preferably about 1 5-12''o nnore preferably about 3-9"o of 
trehalose dsb strongly enhanced the level of salty-taste of sodium chloride by about 1 2-2 times 

The results mean that the amount of sodium chloride required for preparing food products can be lowered by an 
5 amount equal to the level of salty-taste enhanced by trehalose Thus the salt-reduced food products according to the 
present invention can cut the amount of sodium chloride used in conventional food products by about I0-50°o and 
arbitrarily used in food products to promote the treatment for patients with circulatory diseases prevent geriatric dis- 
eases and maintain and promote the health and beauty 

^0 Experiment 3 

Influence of the concentration of trehalose on the enhancement of salty-taste of aqueous solution containing sodium 
chloride and monosodium glutamate 

In accordance with the method in Experiment 1 an aqueous solution (I) containing 3°o sodium chloride and 0 2°o 
monosodium glutame and another aqueous solution (II) containing 1 S'^o sodium chloride and 0 1°o monosodium 
glutamate obtained by diluting the aqueous solution (I) were prepared Using the aqueous solutions d) and (If) as 
controls trehalose was dissolved therein to obtain 0 5 15 3 6 9andl2''o dsb of test aqueous solutions Comparing 
the salty-taste and dehcious-taste of the test aqueous solutions with those of the control ones it was evaluated on 
20 panel test whether these tastes are reduced unchanged or enhanced 



The results were in Tables 3 and 4 
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As evident from the results in Tables 3 and 4 it was revealed that the aqueous solutions containing sodium chloride 
and monosodium glutame enhanced both the salty- and delicious^taste when trehalose was coexisted particularly at 
a concentration of least 1 5°o trehalose d s b Based on this the use of trehalose enhances the salty- and dehcious- 
taste of seasonings containing sodium chloride and monosodium glutamate resulting in facilitating the productions of 
5 food products with less seasonings containing sodium chloride without deteriorating the flavor and taste Thus the 
salt-reduced food products thus obtained can be arbitrarily used as therapeutic and preventive foods for patients with 
circulatory diseases persons after diseases or in delicate health infants and aged persons 

The preferred examples of the present invention are as follows 

w Example 1 

Table salt with less sodium chloride 

A table salt with less sodium chloride was prepared by mixing to homogeneity 60 parts by weight of sodium chloride 
'5 and 40 parts by weight of anhydrous trehalose Because the product contains sodium chloride and trehalose and 
enhances the salty-taste even with a lesser sodium chloride it can be arbitrarily used similarly as conventional ones 
to season vegetable salads boiled eggs rice balls and pickles and you can satisfactorily enjoy them The product has 
a feature that trehalose in the product prevents sodium chloride from absorbing moisture to cause solidification and 
It can be arbitrarily used in food products to promote the treatment for patients with circulatory diseases prevent 
20 geriatric diseases and maintain and promote the health and beauty 

Example 2 

Seasonea salt with less sodium chloride 

25 

A seasoned salt with less sodium chloride was prepared by mixing to homogeneity 60 parts by weight of sodium 
chloride 30 parts by weight of "TREHAOSE" a crystalline trehalose hydrate 9 parts by weight of potassium chloride 
and one part by weight of monosodium glutamate The product containing sodium chloride monosodium glutamate 
and trehalose enhances the salty-taste and delicious-taste Although the product has a lesser sodium chloride it can 
30 be used similarly as conventional ones to season food products and you can enjoy their flavor and taste The product 
can be arbitrarily used in food products to promote the treatment for patients with circulator/ diseases prevent geriatric 
diseases and maintain and promote the health and beauty 

Example 3 

35 

Salt-reduced soy sauce 

A salt-reduced soy sauce with enhanced salty-taste and delicious-taste was prepared by dissolving 3% "TREHA- 
OSE" a crystalline trehalose hydrate commercialized by Hayashtbara Shoji. Inc Okayama Japan tn "Tokusen- 
■^0 marudaizu-genen-shoyu" a salt-reduced soy sauce containing 3 9% sodium chloride and no trehalose commercial- 
ized by Kikkoman Corporation Tokyo Japan Comparing with the commercially available soy sauce both the salty- 
taste and deticious-taste of the product were clearly enhanced by trehalose In spite of a lesser content of sodium 
chloride the product can be arbitrarily used similarly as conventional products to season boiled foods daily dishes 
grilled foods and soups including m/so soup and you can enjoy their satisfactory flavor and taste 

Example 4 

Salt-reduced miso 

so A salt-reduced miso with enhanced salty-taste was prepared by dissolving 5"o "TREHAOSE" a crystalline treha- 

lose hydrate commercialized by Hayashibara Shoji Inc Okayama Japan in "Takeya-miso-shio-hikaeme" a salt- 
reduced miso containing 10 4"o sodium chloride and with no trehalose commercialized by Kabushiki Gaisha Takeya 
Tokyo Japan Comparing with the commercialized salt-reduced miso. both the salty-taste and delicious-taste of the 
obtained product were clearly enhanced by trehalose In spite of a lesser content of sodium chloride the product can 

S5 be arbitrarily used similarly as conventional products to season boiled foods daily dishes grilled foods and soups 
including m/so soup and you can enjoy their satisfactory flavor and taste 
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Example 5 

Salt-reduced mentsuyu (a sauce for noodles) 

5 A salt-reduced mentsuyu with enhanced salty-taste was prepared in a conventional nnanner by mixing 40 parts by 

weight of a soup stock prepared in a conventional manner using tangle and dried bonito with 7 parts by weight of a 
salt-reduced soy sauce 2 parts by weight of "TREHAOSE" a crystalline trehalose hydrate commercialized by Hay- 
ashibara Shoji Inc Okayama Japan and 1 0 parts by weight of m/r/n (a sweet sake) Similarly as above another salt- 
reduced mentsuyu as a control was prepared except for not using the crystalline trehalose hydrate Comparing the 

^0 two types mentsuyu. the control lacked sharpness taste while the product according tothe present invention containing 
both sodium chloride and trehalose had an enhanced salty- and delicious-taste and you can enjoy the satisfactory 
taste and flavor similarly as conventional products with normal content of sodium chloride 

Example 6 

Salt-reduced sushi-su (a vinegar for sushi 

A salt-reduced sushi-su was prepared by dissolving in 30 parts by weight of a cereal vinegar 18 parts by weight 
of sucrose 4 parts by weight of sodium chloride and 4 parts by weight of "TREHAOSE" a crystalline trehalose hydrate 
20 commercialized by Hayashtbara Shoji Inc Okayama Japan Similarly as above another salt-reduced sushi-su as a 
control was prepared except for not using the crystalline trehalose hydrate Comparing the two types sushi-su. the 
control lacked sharpness taste while the product according to the present invention containing both sodium chloride 
and trehalose had an enhanced salty-taste and delicious-taste and you can use it to season boiled rice for susht ar^6 
enjoy its satisfactory taste and flavor similarly as conventional products with normal content of sodium chloride 

25 

Example 7 

Salt-reduced premix for lakikomi-qohan (a boiled rice with vegetables and chicken) 

30 A salt-reduced premix for lakikomi-gohan was obtained by preparing a seasoning by mixing 100 parts by weight 

of usukuchi-shoyu (a less-colored sweetened soy sauce) 50 parts by weight of sake, 5 parts by weight of sodium 
chloride and 40 parts by weight of "TREHAOSE" a crystalline trehalose hydrate commercialized by Hayashibara Shoji 
Inc Okayama Japan and heat-boiling the seasoning with 100 parts by weight of an adequatety-cut burdock 150 
parts by weight of shittake. 300 parts by weight of chicken 150 parts by weight of carrot 100 parts by weight of fried 

35 bean curd 100 parts by weight of a paste made from konjak flour 10 parts by weight of kneaded sesame and one 
part by weight of monosodium glutamate The resultant mixture was mixed with a solution prepared by dissolving by 
heating 3 parts by weight of pullulan and 3 parts by weight of agar in 130 parts by weight of water The product thus 
obtained can be used by mixing with an adequate amount of boiled rice Similarly as above another salt-reduced 
premix tor takikomi-gohan as a control was prepared except for not using the crystalline trehalose hydrate Comparing 

■^0 the two types products the control ^acked sharp taste while the product according to the present invention containing 
sodium chloride trehalose and monosodium glutamate had an enhanced salty-taste and delicious-taste and you can 
enjoy the satisfactory taste and flavor similarly as conventional products with normal content of sodium chloride 

Example & 

45 

opened and dried hose mackerel with less sodium chloride 

Hose mackerels were opened and dried in a conventional manner and then soaked for 30 mm in a hquid seasoning 
prepared by dissolving in 1 000 parts by weight of water 1 00 parts by weight of sodium chloride and 50 parts by weight 

^0 of "TREHAOSE" a crystalline trehalose hydrate commercialized by Hayashibara Shoji Inc Okayama Japan and 
dried with air heated to 30°C for one hour to obtain the desired product Similarly as above another opened and dried 
hose mackerel with less sodium chloride as a control was prepared except for not using the c ry stall in e trehalose hydrate 
Comparing the two types products the control lacked sharpness taste while the product according to the present 
invention, containing both sodium chloride and trehalose had an enhanced salty-taste and delicious-taste The product 

55 quickens your appetite and you can enjoy the satisfactory taste flavor color and gloss similarly as conventional prod- 
ucts with normal content of sodium chloride 
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Example 9 

Salt-reduced beef lerky 

5 One thousand parts by weight of round was sliced in 5-mm thick along with the muscle and the slices were sea- 

soned with a mixed seasoning containing 15 parts by weight of sodium chloride 30 parts by weight of TREHAOSE" 
a crystalline trehalose hydrate commercialized by Hayashibara Shoji Inc Okayama Japan 30 parls by weight soy 
sauce 200 parts by weight of red wine and adequate amounts of onion garlic chilli powder pepper and tabasco and 
allowed to stand in a refrigerator for 12 hours Thereafter the slices were washed with flowing water to remove unfa- 

w vorable harshness and excessive amounts of seasonings dried with air for one day further dried at bC^C for 5 hours 
and smoked for one hour to obtain the desired product Similarly as above another salt-reduced beef jerky as a control 
was prepared except for not using the crystalline trehalose hydrate Comparing the two types products the control 
lacked sharpness taste while the product according to the present invention containing both sodium chloriae and 
trehalose had an enhanced salty-taste and delicious -taste The product quickens your appetite and you can enjoy the 

?5 satisfactory taste flavor color and gloss similarly as conventional products with normal content of sodium chloride 

Example 10 

Salt-reduced food boiled down in soy sauce 

20 

To 250 parts by weight of tangle which had been removed sand acid-treated and cut into squares were added 
ISO parts by weight of soy sauce 318 parts by weight of an ammo acid solution 20 parts by weight of sucrose and 
80 parts by weight of "TRgHASTAR" a saccharide syrup containing about 30% trehalose d s b commercialized by 
Hayashibara Shoji Inc Okayama Japan and boiled up to obtain "tPTe de"sire"d product^hile mixing with 12 parts by 

25 weight of monosodium glutamate and 8 parts by weight of caramel Similarly as above another salt-reduced food 
boded down with soy sauce as a control was prepared except for not using the crystalline trehalose hydrate Comparing 
the two types products the control lacked sharpness taste while the product according to the present invention con- 
taining sodium chloride trehalose and monosodium glutamate had an enhanced salty-taste and deiicious-taste The 
product quickens your appetite and you can en|oy the satisfactory taste flavor color and gloss similarly as conventional 

30 products with normal content of sodium chloride 

Example 1 1 

Salt-reduced premix of corn potaqe soup 

35 

Thirty parts by weight of pregelatinized corn powder 5 parts by weight of pregelatinized starch 4 parts by weight 
of pregelatinized potato starch 12 parts by weight of pregelatinized waxy corn starch 7 parts by weight of sodium 
chloride 7 parts by weight of "TREHAOSE" a crystalline trehalose hydrate commercialized by Hayashibara Shoji Inc 
Okayama Japan. 7 parts by weight of skim milk and 0 5 part by weight of an onion powder were mixed well by grinding 

■40 The resulting powder was admixed with 0 5 part by weight of sorbitan fatty actd ester and 9 parts by weignt of vegetable 
hydrogenated oil which had been melted by heating and the mixture was fed to a fluidized-bed granulator followed 
by granulation while spraying water to the contents drying with air heated to 70°C and sieving the dried product to 
obtain the desired product The product easily disperses in hot water into a soup with satisfactory taste and flavor 
Similarly as above another salt-reduced corn potage soup as a control was prepared except for not using the crystalline 

-^5 trehalose hydrate Comparing the two types p-'oducts the control lacked sharpness taste white the product according 
to the present invention containing both sodium chloride and trehalose had an enhanced salty-taste and deticious- 
taste The product can be arbitrarily used to promote the treatment for patients with circulatory diseases prevent the 
geriatric diseases and promote the health and beauty 

50 Example 12 

Agent for enhancing salty-taste 

A table salt-tike agent for enhancing salty-taste was prepared by injecting into a 300-mt container with a spout 98 
55 parts by weight of TREHAOSE" a crystalfine trehalose hydrate commercialized by Hayashibara Shoji Inc Okayama 
Japan and 2 parts by weight of a powdery red pepper The product can be used in place of conventional sodium 
chtoride-containinq seasonings such as table salts soy sauces miso and sauces by sprinkling over foods such as 
pickles curry rice and Japanese deep-fat fned food which are low m salty-taste and shnrpness-taste to enhance the 
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foods' salty-taste and delicious-taste and satisfactorily improve their taste The product increases your pleasure of the 
table in spite of taking sa:t-reduced foods and it can be arbitrarily used to pronnote the treatment for patients with 
circulatory diseases prevent the geriatric diseases and promote the health and beauty 

5 Example 1 3 

Agent for enhancing salty-taste 

A table salt-like agent for enhancing salty-taste was prepared by injecting into a 300 -ml container with a spout 60 

^0 parts by weight of TREHAOSE" a crystalline trehalose hydrate commercialized by Hayashibara Shoji Inc Okayama 
Japan 10 parts by weight of potassium chloride 7 parts by weight of calcium chlonde and 3 parts by weight of mag- 
nesium sulfate Similarly as the product in Example 12 the product can be used by sprinkling over foods such as 
pickles curry rice and Japanese deep-fat fried food which are low in salty-taste and sharpness-taste to enhance the 
foods' salty-taste and delicious-taste and satisfactorily improve their taste With the product you can pleasure your 

^5 dishes with less sodium chlonde The product can be arbitrarily used to promote the treatment for patients with circu- 
latory diseases prevent the geriatric diseases and promote the health and beauty because the product is enriched 
with minerals which are easily deficient in the body such as calcium and magnesium 

As described above, the present invention relates to a method for enhancing the salty -taste and/or delicious-taste 
of food products by using trehalose and enables you can enjoy conventional salt-reduced food products which have 

20 a lesser salty-taste and unsatisfactory taste similarly as conventional normally-salted foods in general with satisfactory 
taste Since the present invention eftectively reduces the daily intake of sodium chloride it highly promotes the recovery 
of health of patients suffering from circulatory diseases such as high-blood pressure renal diseases and heart dis- 
eases prevents geriatric diseases and maintains and promotes the health and beauty Thus the establishment of the 
present invention would greatly influence on the fields of food- pharmaceutical- and health-industnes 

25 While there has been described what is at present considered to be the preferred embodiments of the invention 

It wdl be understood the various modifications may be made therein and it is intended to cover tn the appended claims 
all such modifications as fall within the true spirit and scope of the invention 



30 Claims 

1. A method for enhancing the salty-taste and/or delicious-taste of a food product and/or material thereof by using 
trehalose 

35 2. The miethod of claim 1 wherein said food product and /or material thereof contain sodium chloride and/or are those 
to be incorporated with sodium chloride 

3. The method of claim 2 wherein the content of said sodium chlonde is at least 1 5 w/w °o to said food product and/ 
or material thereof based on a dry solid basis 

40 

4. The method of claim 1 wherein said food product and /or material thereof contain a delicious taste-imparting 
substance and/or are to be incorporated with said substance 

5. The method of claim 1 wherein said trehalose is used in an amount of at least 1 5 w/w °o to said food product 
^5 and/or material thereof based on a dry solid basis 

6. The method of claim 5 wherein said trehalose is used in an amount of 1 5-1 2 w/w °o to satd food product and said 
material thereof based on a dry solid basis 

so 7. The method of claim 1 wherein satd trehalose is incorporated into and/or added to said food product and/or material 
thereof 

8. The method of claim 4 wherein the content of said delicious-taste imparting substance is about 0 1 ^50°o to said 
sodium chloride 

55 

9. A food product or material thereof which has an enhanced salty-taste and/or delicious-taste attained by the method 
of claim 1 
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10. The food product or material iheroct of ciaim 9 which is a sait^reauced food product or a matenai thereof 

11. The food product or material thereof of claim 9 which is one or rmore members selected from the group cor^sisting 
of seasor^ir^gs confectioneries processed cereals pickles nnilk products meat products fish meet products salt- 

5 ed fish guts dainties salted preservations saited-dned foods daily dishes bottled products soft drinks instant 

cake mixes and instant foods 

12. A method for producing a food product and/or material thereof which comprises a step of enhancing the salty- 
taste and/or delicious-taste of said food product and said material thereof by the method of claim l 

w 

13. The process of claim 12 wherein said food product and said rnnatenal thereof are a salt-reduced product and a 
material thereof 

14. An agent for enhancing the level of salty-taste and/or delicious-taste which contains trehalose 

1 s 

15. An agent for enhancing the level of salty-taste and/or delicious-taste which comprises trehalose and one or more 
members selected from the group consisting of sodium chloride spices substances substitutable for sodium chlo- 
ride other agents for enhancing the level of salty-taste agents for enriching minerals and agents for imparling 
delicious-taste 

20 

16. Use of trehalose in a food product or component thereof for the purpose of enhancing the salty-taste and/or flavour 
thereof 
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